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(54) DRIVE POWER SUPPLY, DISPLAY DRIVE CIRCUIT, AND ORGANIC LIGHT EMITTING DIODE

(67)  The presentinvention discloses a driving power
supply, a display driving circuit and an organic light emit-
ting diode display. The driving power supply comprises
a boost module and a voltage adjusting module connect-
ed to the boost module; the boost module is used for
boosting an initial voltage input from an initial voltage
input terminal of the driving power supply to generate a
reference voltage and outputting the reference voltage
to the voltage adjusting module; the voltage adjusting
module is used for adjusting magnitude of the reference
voltage according to colors of pixel units to be driven to

generate a plurality of driving voltages, respectively, and
the driving voltages corresponding to pixel units of differ-
ent colors are different. The driving power supply provid-
ed by the present invention can provide corresponding
driving voltage according to colors of the pixel units to be
driven, so that the voltage across the driving transistor
in the driving circuit of the pixel unit is reduced as com-
pared to the voltage across the driving transistor in the
prior art, thereby reducing power consumption of the driv-
ing transistor and further reducing power consumption
of the whole display driving circuit.
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Description
Field of the Invention

[0001] The presentinvention relates to the field of dis-
play technology, and particularly relates to a driving pow-
er supply, a display driving circuit and an organic light
emitting diode display.

Background of the Invention

[0002] Compared to a thin film transistor liquid crystal
display (TFT-LCD) which is the mainstream display tech-
nique in nowadays, an organic light emitting diode
(OLED) has advantages such as wide viewing angle,
high brightness, high contrast, low power consumption,
thinner thickness and lighter weight, and becomes the
focus of attention in the field of flat panel display tech-
nology.

[0003] Driving methods of the organic light emitting di-
ode displays are classified into two types: passive matrix
type and active matrix type. Compared to a passive ma-
trix type organic light emitting diode display, an active
matrix type organic light emitting diode display has ad-
vantages such as ability to display large amount of infor-
mation, low power consumption, long service life of de-
vices, high contrast of picture and the like.

[0004] In an organic light emitting diode display, a plu-
rality of pixel unit driving circuits are provided. Each of
the pixel unit driving circuits is connected with a driving
power supply, thus together forming a display driving cir-
cuit for display.

[0005] Fig. 1is aschematic diagram of a pixel unit driv-
ing circuit of an active matrix type organic light emitting
diode display in the prior art, and as shown in Fig. 1, the
pixel unit driving circuit includes: a switching transistor
M1, a driving transistor M2, a storage capacitor C and a
light emitting device OLED, wherein, a gate of the driving
transistor M2 is connected to a drain of the switching
transistor M1, a source of the driving transistor M2 is
connected to a driving power supply 1 (sources of driving
transistors M2 of a plurality of pixel unit driving circuits
are connected to the same driving power supply 1), a
drain of the driving transistor M2 is connected to the light
emitting device OLED, and when the switching transistor
M1 is turned on under the control of a scanning signal
Vscan, a data voltage Vdata is transferred to the gate of
the driving transistor M2 through the switching transistor
M1. In the meanwhile, the driving power supply 1 supplies
a driving voltage VDD to the source of the driving tran-
sistor M2. Gate-source voltage of the driving transistor
M2 is Vgs, which determines magnitude of a driving cur-
rent flowing through the driving transistor M2, and the
driving current is used for driving the light emitting device
OLED to generate stable light. The function of the storage
capacitor C is to maintain the stability of gate voltage of
the driving transistor M2 during one frame time.

[0006] Whenthelightemittingdevice OLED emits light,
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avoltage drop VD1 generated by the light emitting device
OLED, avoltage drop VDS on a load current path (drain-
source path) of the driving transistor M2 and the driving
voltage VDD generated by the driving power supply 1
satisfy the following relationship: VDD = VDS+VD1.
[0007] Fig. 2 is a schematic circuit diagram of the driv-
ing power supply in Fig. 1, and as shown in Fig. 2, the
driving power supply includes: a boost module, one ter-
minal of which is connected to an initial voltage input
terminal and the other terminal of which is connected to
the driving transistor M2 in the pixel unit driving circuit.
The boost module is used for boosting an initial voltage
VCC input from the initial voltage input terminal to obtain
the driving voltage VDD, and outputting the driving volt-
age VDD to the driving transistor M2. The boost module
includes: a boost chip 2, an energy-storage inductor L,
a first switching tube T1, a Schottky diode D, a first re-
sistor RA, a second resistor RB and a first filter capacitor
C1, wherein, one terminal of the energy-storage inductor
L is connected to the initial voltage input terminal, the
other terminal of the energy-storage inductor L is con-
nected to a first terminal of the Schottky diode D and a
second electrode of the first switching tube T1, an input
terminal of the boost chip 2 is connected to the initial
voltage input terminal, a feedback terminal of the boost
chip 2is connected to the first resistor RA and the second
resistor RB, a control terminal of the boost chip 2 is con-
nected to a gate of the first switching tube T1, the first
terminal of the Schottky diode D is connected to the sec-
ond electrode of the first switching tube T1, and a second
terminal of the Schottky diode D is connected to the first
filter capacitor C1.

[0008] Boosting voltage can be achieved by controlling
a field effect transistor (not shown) integrated inside the
boost chip 2 to be turned on or off. Specifically, when the
field effect transistor integrated inside the boost chip 2 is
turned on, the Schottky diode D is turned off reversely,
current in the energy-storage inductor L increases con-
stantly, and the energy-storage inductor L stores energy;
when the field effect transistor integrated inside the boost
chip 2is turned off, the energy-storage inductor L outputs
through the Schottky diode D, thus accomplishing energy
transfer. The feedback terminal of the boost chip 2 con-
trols turn-on time and turn-off time of the integrated field
effect transistor according to voltage across the second
resistor RB, thereby controlling magnitude of the driving
voltage VDD output from the boost module.

[0009] Fig. 3 is a diagram illustrating the driving prin-
ciple of an active matrix type organic light emitting diode
display in the prior art, and Fig. 4 is graph illustrating
relationship between brightnesses of red, green and blue
organic electroluminescent devices and voltage drops
thereof. As shown in Figs. 3 and 4, the organic light emit-
ting diode display includes pixel units of three different
colors: red (R), green (G) and blue (B), wherein, a red
organic electroluminescent device OLEDR is provided
inside ared pixel unit, agreen organic electroluminescent
device OLEDG is provided inside a green pixel unit, a
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blue organic electroluminescent device OLEDB is pro-
vided inside a blue pixel unit, and all of the pixel units are
driven by the same driving voltage VDD (magnitude of
the driving voltage VDD satisfy the condition that the blue
organic electroluminescent device OLEDB can be driven
when reaching its maximum brightness).

[0010] Referring to Fig. 4, since light emitting layers of
the organic electroluminescent devices of three different
colors are made of different semiconductor materials, the
organic electroluminescent devices of three different
colors generate different voltage drops when they have
the same brightness. The voltage drop generated by the
blue organic electroluminescent device OLEDB is the
largest, the voltage drop generated by the red organic
electroluminescent device OLEDR follows, and the volt-
age drop generated by the green organic electrolumines-
cent device OLEDG is the smallest. Here, since all of the
pixel units are driven by the same driving voltage VDD,
gate-source voltages of the driving transistors inside the
red and green pixel units will be large. However, loading
large voltage on the driving transistor will not only heat
the driving transistor and further impact service life of the
driving transistor, but also result in large power consump-
tion of the display driving circuit.

Summary of the Invention

[0011] The presentinvention provides a driving power
supply, a display driving circuit and an organic light emit-
ting diode display, which are used for solving the techni-
cal problem that heating in the driving transistor is serious
and power consumption of the display driving circuit is
large, due to large voltage loaded across the driving tran-
sistor in the prior art.

[0012] Inorderto achieve the above object, the present
invention provides a driving power supply, comprising a
boost module and a voltage adjusting module connected
to the boost module,

wherein, the boost module is used for boosting an initial
voltage input from an initial voltage input terminal of the
driving power supply to generate a reference voltage and
for outputting the reference voltage to the voltage adjust-
ing module; and

the voltage adjusting module is used for adjusting mag-
nitude of the reference voltage according to colors of pixel
units to be driven to generate a plurality of driving volt-
ages, respectively, wherein, the driving voltages corre-
sponding to pixel units of different colors are different.
[0013] Optionally, the driving power supply further
comprises: a plurality of driving voltage output terminals
for outputting the plurality of driving voltages, the driving
voltage output terminals are connected to the voltage
adjusting module, each driving voltage output terminal is
used for driving the pixel units of one color, and different
driving voltage output terminals output different driving
voltages.

[0014] Optionally, the voltage adjusting module com-
prises: a pulse control module, second switching tubes
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and second filter capacitors, the number of the second
switching tubes and the number of the second filter ca-
pacitors are equal to that of the driving voltage output
terminals, the second switching tubes are in one-to-one
correspondence with the driving voltage output termi-
nals, and the second filter capacitors are in one-to-one
correspondence with the driving voltage output termi-
nals;

gates of the second switching tubes are connected to the
pulse control module, first electrodes of the second
switching tubes are connected to the boost module, sec-
ond electrodes of the second switching tubes are con-
nected to the corresponding driving voltage output ter-
minals and first terminals of the second filter capacitors;
second terminals of the second filter capacitors are
grounded; and

the pulse control module is used for generating pulse
control signals and sending them to the second switching
tubes, respectively, and duty ratio of each pulse control
signal equals to aratio between the driving voltage output
from the driving voltage output terminal connected to the
second switching tube which receives said pulse control
signal and the reference voltage.

[0015] Optionally, the pulse control module comprises:
a pulse-adjusting control sub-module, a pulse generator,
a pulse width modulation circuit and a level conversion
circuit, and the pulse width modulation circuit is connect-
ed to all of the pulse-adjusting control sub-module, the
pulse generator and the level conversion circuit;

the pulse-adjusting control sub-module is used for gen-
erating a plurality of pulse-adjusting control signals ac-
cording to the reference voltage and the driving voltages
to be generated by the voltage adjusting module;

the pulse generator is used for generating an initial pulse
signal with a preset frequency;

the pulse width modulation circuit is used for performing
pulse width modulation on the initial pulse signal accord-
ing to the respective pulse-adjusting control signals, so
as to generate a plurality of initial pulse control signals;
and

the level conversion circuit is used for performing level
conversion on the initial pulse control signals so as to
generate a plurality of pulse control signals, which are
used for controlling on/off states of the second switching
tubes, respectively.

[0016] Optionally, the pulse-adjusting control sub-
module comprises: a storage device and a decoding cir-
cuit connected to both the storage device and the pulse
width modulation circuit;

the storage device stores data information of the refer-
ence voltage and data information of the driving voltages
to be generated by the voltage adjusting module; and
the decoding circuit is used for performing a decoding
process on the data information of the reference voltage
and the data information of the driving voltages to be
generated by the voltage adjusting module, so as to ob-
tain voltage values of the reference voltage and the driv-
ing voltages to be generated by the voltage adjusting
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module, and the decoding circuit is further used for gen-
erating pulse-adjusting control signals according to ratios
between the voltage values of the driving voltages to be
generated by the voltage adjusting module and the volt-
age value of the reference voltage.

[0017] Optionally, the storage device is a read-only
memory, which pre-stores data information of the driving
voltages corresponding to the pixel units of different
colors and the data information of the reference voltage.
[0018] Optionally, the storage device is a register, and
the pulse-adjusting control sub-module further compris-
es: a signal receiver which is connected to the decoding
circuit;

the signal receiver is used for receiving a timing control
signal sentby atiming controller outside the driving power
supply, and the timing control signal includes the data
information of the reference voltage and the data infor-
mation of the driving voltages to be generated by the
voltage adjusting module; and

the decoding circuitis further used for decoding the timing
control signal to obtain the data information of the refer-
ence voltage and the data information of the driving volt-
ages to be generated by the voltage adjusting module
therein, and storing the decoded data information of the
reference voltage and the decoded data information of
the driving voltages to be generated by the voltage ad-
justing module into the register.

[0019] Optionally, the pulse-adjusting control sub-
module comprises: a first level signal input terminal and
groups of divider resistors whose number is the same as
that of the driving voltage output terminals, each group
of divider resistors comprises: a third resistor and a fourth
resistor connected in series;

the first level signal input terminal is connected to first
terminals of the third resistors, second terminals of the
fourth resistors are grounded, second terminals of the
third resistors and first terminals of the fourth resistors
are connected to the pulse width modulation circuit;

the first level signal input terminal is used for generating
afirstinitial level signal and outputting the first initial level
signal to the groups of divider resistors;

the groups of divider resistors each are used for perform-
ing voltage dividing process on the first initial level signal
to generate the pulse-adjusting control signals; and
ratios between resistance values of the third resistors
and resistance values of the fourth resistors in different
groups of divider resistors are different.

[0020] Optionally, the pulse-adjusting control sub-
module comprises: a second level signal input terminal
and fifth resistors whose number is the same as that of
the driving voltage output terminals, the second level sig-
nal input terminal is connected to first terminals of the
fifth resistors, and second terminals of the fifth resistors
are connected to the pulse width modulation circuit;

the second level signal input terminal is used for gener-
ating a second initial level signal and outputting the sec-
ond initial level signal to the fifth resistors;

the fifth resistors each are used for performing voltage
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reduction on the second initial level signal to generate
the pulse-adjusting control signals; and

resistance values of the fifth resistors are different from
each other.

[0021] Optionally, the pixel units include: red pixel
units, green pixel units and blue pixel units, and the
number of the driving voltage output terminals is three.
[0022] Optionally, the pulse control signals include: red
pulse control signal, green pulse control signal and blue
pulse control signal;

phase differences between a rising edge of any one of
the red pulse control signal, the green pulse control signal
and the blue pulse control signal and rising edges of the
other two pulse control signals are both 120 degrees; or,
phase differences between a falling edge of any one of
the red pulse control signal, the green pulse control signal
and the blue pulse control signal and falling edges of the
other two pulse control signals are both 120 degrees.
[0023] Optionally, the pulse control module is a single
chip microcomputer.

[0024] Optionally, the voltage adjusting module com-
prises: linear voltage regulators and third filter capacitors,
the number of the linear voltage regulators and the
number of the third filter capacitors are the same as that
of the driving voltage output terminals, the linear voltage
regulators are in one-to-one correspondence with the
driving voltage output terminals, and the third filter ca-
pacitors are in one-to-one correspondence with the driv-
ing voltage output terminals;

input terminals of the linear voltage regulators are con-
nected to the boost module, and output terminals of the
linear voltage regulators are connected to the driving volt-
age output terminals and first terminals of the third filter
capacitors;

second terminals of the third filter capacitors are ground-
ed;

the linear regulators each are used for performing voltage
reduction on the reference voltage to generate the driving
voltages; and

different linear voltage regulators have different voltage
reduction extents.

[0025] Inordertoachieve the above object, the present
invention further provides a display driving circuit, com-
prising a driving power supply which is the above-de-
scribed power supply.

[0026] Inordertoachieve the above object, the present
invention further provides an organic light emitting diode
display, comprising a display driving circuit which is the
above-described display driving circuit.

[0027] The presentinvention has the following benefi-
cial effects:

the present invention provides a driving power sup-
ply, adisplay driving circuit and an organic light emit-
ting diode display, wherein, the driving power supply
can provide corresponding driving voltage according
to colors of the pixel units to be driven, so that the
voltage across the driving transistor in the driving



7 EP 3 223 269 A1 8

circuit of the pixel unitis reduced as compared to the
voltage across the driving transistor in the prior art,
thereby reducing power consumption of the driving
transistor and further reducing power consumption
of the display driving circuit as a whole. Besides,
heat generated by the driving transistor is reduced,
and reliability of the transistor is improved.

Brief Description of the Drawings
[0028]

Fig. 1 is a schematic diagram of a pixel unit driving
circuit of an active matrix type organic light emitting
diode display in the prior art;

Fig. 2 is a schematic circuit diagram of the driving
power supply in Fig. 1;

Fig. 3 is a diagram illustrating the driving principle of
an active matrix type organic light emitting diode dis-
play in the prior art;

Fig. 4 is graph illustrating relationship between
brightnesses of red, green and blue organic electro-
luminescent devices and voltage drops thereof;
Fig. 5 is a schemaitic circuit diagram of a driving pow-
er supply provided by Embodiment 1 of the present
invention;

Fig. 6 is a schemaitic circuit diagram of a driving pow-
er supply provided by Embodiment 2 of the present
invention;

Fig. 7 is a timing diagram of red pulse control signal,
green pulse control signal and blue pulse control sig-
nal in an embodiment of the present invention;

Fig. 8 is a schematic diagram of structure, as one
optional implementation, of the pulse control module
in Fig. 6;

Fig. 9is a schematic diagram of structure, as another
optional implementation, of the pulse control module
in Fig. 6;

Fig. 10 is a schematic diagram of structure, as still
another optionalimplementation, of the pulse control
module in Fig. 6;

Fig. 11 is a schematic circuit diagram of a driving
power supply provided by Embodiment 3 of the
present invention;

Fig. 12 is a schematic circuit diagram of an organic
light emitting diode display provided by Embodiment
5 of the present invention; and

Fig. 13 is a diagram illustrating the driving principle
of the organic light emitting diode display shown in
Fig. 12.

Detailed Description of the Embodiments

[0029] To enable those skilled in the art to better un-
derstand the technical solutions of the present invention,
a driving power supply, a display driving circuit and an
organic light emitting diode display provided by the
presentinvention will be described in detail below in con-
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junction with the accompanying drawings.
Embodiment 1

[0030] Fig. 5isaschematic circuit diagram of a driving
power supply provided by Embodiment 1 of the present
invention, and as shown in Fig. 5, the driving power sup-
ply includes: a boost module 3 and a voltage adjusting
module 4, wherein, the voltage adjusting module 4 is con-
nected to the boost module 3, the boost module 3 is used
for boosting an initial voltage VCC input from an initial
voltage input terminal of the driving power supply to gen-
erate a reference voltage VDD1 and for outputting the
reference voltage VDD1 to the voltage adjusting module
4, and the voltage adjusting module 4 is used for adjusting
magnitude of the reference voltage VDD1 according to
colors of pixel units to be driven, so as to generate a
plurality of driving voltages respectively. Here, driving
voltages corresponding to pixel units of different colors
are different.

[0031] It should be noted that, specific structure and
boosting principle of the boost module 3 belong to the
prior art, and are not described repeatedly herein. The
reference voltage VDD1 in the present embodiment is
equal in magnitude to the driving voltage VDD in the prior
art.

[0032] The driving power supply provided by the
presentembodiment can generate corresponding driving
voltage according to colors of the pixel units to be driven,
and thus pixel units of different colors are driven by dif-
ferent driving voltages.

[0033] Optionally, the driving power supply further in-
cludes: a plurality of driving voltage output terminals for
outputting the driving voltages. Each of the driving volt-
age outputterminals is connected to the voltage adjusting
module 4 and is used for driving pixel units of one color,
and different driving voltage output terminals output dif-
ferent driving voltages.

[0034] The present embodimentis described by taking
the case that the pixel units include red, green and blue
pixel units as an example. Accordingly, there are three
driving voltage output terminals in the driving power sup-
ply, and itis assumed that the three driving voltage output
terminals are red driving voltage output terminal, green
driving voltage output terminal and blue driving voltage
output terminal, respectively. The red driving voltage out-
put terminal is connected to driving transistors in the driv-
ing circuits of a plurality of red pixel units, the green driving
voltage output terminalis connected to driving transistors
in the driving circuits of a plurality of green pixel units,
and the blue driving voltage output terminal is connected
to driving transistors in the driving circuits of a plurality
of blue pixel units. Here, the driving voltage output from
the red driving voltage output terminal is red driving volt-
age VDDR, the driving voltage output from the green driv-
ing voltage output terminal is green driving voltage VD-
DG, and the driving voltage output from the blue driving
voltage output terminalis blue driving voltage VDDB. The
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red driving voltage VDDR, the green driving voltage VD-
DG and the blue driving voltage VDDB are all smaller
than or equal to the reference voltage VDD1, and the red
driving voltage VDDR, the green driving voltage VDDG
and the blue driving voltage VDDB are different in mag-
nitude. In the present embodiment, the red driving volt-
age VDDR may be used for driving in the driving circuit
of the red pixel unit, the green driving voltage VDDG may
be used for driving in the driving circuit of the green pixel
unit, and the blue driving voltage VDDB may be used for
driving in the driving circuit of the blue pixel unit. In this
way, compared to the prior art, the driving power supply
provided by the present embodiment can effectively low-
er the gate-source voltages of driving transistors in the
driving circuits of the red pixel unit and the green pixel
unit, thereby avoiding heating in the driving transistors
and reducing power consumption of the driving transis-
tors as well. As for the whole display driving circuit, since
power consumption of a part of the driving transistors is
reduced, power consumption of the display driving circuit
as a whole can be reduced.

[0035] Embodiment 1 of the presentinvention provides
adriving power source, which can provide corresponding
driving voltage according to colors of the pixel units to be
driven, and further reduce the voltage across the driving
transistor in the driving circuit of the pixel unit as com-
pared to the voltage across the driving transistor in the
prior art, thereby reducing power consumption of the driv-
ing transistor and further reducing power consumption
of the display driving circuit as a whole.

Embodiment 2

[0036] Fig. 6 is a schemaitic circuit diagram of a driving
power supply provided by Embodiment 2 of the present
invention, as shown in Fig. 6, the driving power supply
includes: a boost module 3 and a voltage adjusting mod-
ule 4, and connection and functions of the boost module
3 and the voltage adjusting module 4 may refer to Em-
bodiment 1. The present embodiment provide one spe-
cific structure of the driving power supply in the above
Embodiment 1, and will be described by taking the case
that there are three driving voltage output terminals in
the driving power supply as an example as well. In the
present embodiment, the voltage adjusting module 4 in-
cludes: a pulse control module 5, second switching tubes
T2 and second filter capacitors C2, and the number of
second switching tubes T2 and the number of second
filter capacitors C2 are equal to that of the driving voltage
output terminals. The second switching tubes T2 are in
one-to-one correspondence with the driving voltage out-
put terminals, and the second filter capacitors C2 are in
one-to-one correspondence with the driving voltage out-
put terminals, thatis, each driving voltage output terminal
is connected to one pair of second switching tube T2 and
second filter capacitor C2. Gates of the second switching
tubes T2 are connected to the pulse control module 5,
first electrodes of the second switching tubes T2 are con-
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nected to the boost module 3, second electrodes of the
second switching tubes T2 are connected to the corre-
sponding driving voltage output terminals and first termi-
nals of the second filter capacitors C2, and second ter-
minals of the second filter capacitors C2 are grounded.
The pulse control module 5 is used for generating pulse
control signals and sending the pulse control signals to
the second switching tubes T2, respectively. Duty ratio
of each pulse control signal equals to a ratio between the
driving voltage output from the driving voltage output ter-
minal connected to the second switching tube T2 which
receives the pulse control signal and the reference volt-
age VDD1.

[0037] Here, the first electrode of the second switching
tube T2 refers to the source of the second switching tube
T2, and the second electrode of the second switching
tube T2 refers to the drain of the second switching tube
T2.

[0038] Specifically, the pulse control module 5 may in-
clude: a pulse-adjusting control sub-module 9, a pulse
generator 6, a pulse width modulation circuit 7 and a level
conversion circuit 8. The pulse width modulation circuit
7 is connected to the pulse-adjusting control sub-module
9, the pulse generator 6 and the level conversion circuit
8, and the pulse-adjusting control sub-module 9 is used
for generating a plurality of pulse-adjusting control sig-
nals according to the reference voltage and the driving
voltages to be generated by the voltage adjusting module
4. The pulse generator 6 is used for generating an initial
pulse signal; the pulse width modulation circuit 7 is used
for performing pulse width modulation on the initial pulse
signal according to the respective pulse-adjusting control
signals, so as to generate a plurality of initial pulse control
signals DR, DG, and DB; and the level conversion circuit
8 is used for performing level conversion on the initial
pulse control signals so as to generate a plurality of pulse
control signals PR, PG, and PB, which are used for con-
trolling on/off states of the second switching tubes T2,
respectively.

[0039] Further, the pulse-adjusting control sub-module
9 may include: a storage device and a decoding circuit
10, and the decoding circuit 10 is connected to the stor-
age device and the pulse width modulation circuit 7. The
storage device stores data information of the reference
voltage and data information of the driving voltages to be
generated by the voltage adjusting module 4; the decod-
ing circuit 10 is used for performing a decoding process
on the data information of the reference voltage and the
data information of the driving voltages to be generated,
so as to obtain voltage values of the reference voltage
and the driving voltages to be generated, and the decod-
ing circuit 10 is further used for generating pulse-adjust-
ing control signals according to ratios between the volt-
age values of the driving voltages to be generated and
the voltage value of the reference voltage.

[0040] Further, the storage device may be a register
11, and the pulse-adjusting control sub-module 9 may
further include: a signal receiver 12 which is connected
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to the decoding circuit 10 and is used for receiving a
timing control signal sent by a timing controller outside
the driving power supply. The timing controller sends the
timing control signal to the signal receiver 12 through SPI
interface or 12C bus or S-wire bus, and the timing control
signal includes data information of the reference voltage
and data information of the driving voltages to be gener-
ated by the voltage adjusting module 4. The decoding
circuit 10 is further used for decoding the timing control
signal to obtain the data information of the reference volt-
age and the data information of the driving voltages to
be generated therein, and storing the decoded data in-
formation of the reference voltage and the decoded data
information of the driving voltages to be generated into
the register 11.

[0041] Working principle of the driving power supply
provided by the present embodiment will be described in
detail below in conjunction with the accompanying draw-
ings.

[0042] Referring to Fig. 6, firstly, the signal receiver 12
receives the timing control signal sent by the timing con-
troller and transmits the received timing control signal to
the decoding circuit 10, and the decoding circuit 10 de-
codes the timing control signal to obtain the data infor-
mation of the reference voltage and the data information
of the driving voltages corresponding to the pixel units to
be driven (i.e., data information of the driving voltages to
be generated by the voltage adjusting module 4) therein,
and stores them in the register 11. Subsequently, the
decoding circuit 10 decodes the data information of the
reference voltage and the data information of the driving
voltages to be generated, which are stored in the register
11, so as to obtain voltage values of the reference voltage
and the driving voltages to be generated, and then gen-
erates a plurality of pulse-adjusting control signals ac-
cording to ratios between the respective decoded voltage
values of the driving voltages to be generated and the
reference voltage, and transmits the pulse-adjusting con-
trol signals to the pulse width modulation circuit 7; in the
meanwhile, the pulse generator 6 generates an initial
pulse signal with a preset frequency and transmits the
initial pulse signal to the pulse width modulation circuit
7. Afterwards, the pulse width modulation circuit 7 per-
form pulse width modulation on the initial pulse signal
according to the respective pulse-adjusting control sig-
nals generated by the decoding circuit 10, respectively,
so as to generate a plurality of initial pulse control signals
(voltages thereof are far less than the reference voltage
VDD1), and each initial pulse control signal has a duty
ratio equal to the ratio between the voltage value of the
driving voltage corresponding thereto and the voltage
value of the reference voltage. It should be noted that
voltages of the initial pulse control signals are not strong
enough to control on/off states of the second switching
tubes T2 at this point. After that, the level conversion
circuit 8 performs level conversion on the initial pulse
control signals generated by the pulse width modulation
circuit 7, respectively, so as to generate a plurality of
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pulse control signals (voltages thereof are generally
close to the reference voltage VDD1), and the plurality
of pulse control signals are respectively used for control-
ling on/off states of the second switching tubes T2. It
should be noted that, level conversion raises voltages of
the initial pulse control signals so that the obtained pulse
control signals are strong enough to control on/off states
of the second switching tubes T2, and duty ratios of the
pulse control signals are the same as those of the initial
pulse control signals. Finally, on/off states (specifically,
ratios between on time and offtime) of the second switch-
ingtubes T2 are controlled by the respective pulse control
signals. Since on/off states of the second switching tubes
T2 controlled by different pulse control signals are differ-
ent, different voltages can be generated at the second
electrodes of the second switching tubes T2, these volt-
ages are then subjected to filtering process performed
by the second filter capacitors C2, and stable driving volt-
ages having different magnitudes are output at corre-
sponding driving voltage output terminals. Here, the mag-
nitude of the driving voltage is equal to a product of the
reference voltage and the duty ratio of the pulse control
signal.

[0043] It should be noted that, in the present embodi-
ment, in the case that the second switching tube T2 is a
N-type transistor, if the pulse control signalis athigh level,
the second switching tube T2 is turned on; if the pulse
control signal is at low level, the second switching tube
T2 is turned off. In this case, the above-mentioned duty
ratio of the pulse control signal specifically refers to a
percentage, in one pulse period, of the time when the
pulse control signal is at high level in the whole pulse
period. In the case that the second switching tube T2 is
a P-type transistor, if the pulse control signal is at high
level, the second switching tube T2 is turned off; if the
pulse control signal is at low level, the second switching
tube T2 is turned on. In this case, the above-mentioned
duty ratio of the pulse control signal specifically refers to
a percentage, in one pulse period, of the time when the
pulse control signal is at low level in the whole pulse
period.

[0044] In the present embodiment, corresponding to
red pixel units, green pixel units and blue pixel units, the
signal receiver 12 receives three types of timing control
signals, each of which corresponds to pixel units of one
color. Three types of initial pulse control signals with dif-
ferent duty ratios can be output at the output terminal of
the pulse width modulation circuit 7, and specifically are:
red initial pulse control signal DR, green initial pulse con-
trol signal DG and blue initial pulse control signal DB.
Here, duty ratio of the green initial pulse control signal
DG is smaller than that of the red initial pulse control
signal DR, and the duty ratio of the red initial pulse control
signal DR is smaller than that of the blue initial pulse
control signal DB. These three types of initial pulse con-
trol signals are converted into red pulse control signal
PR, green pulse control signal PG and blue pulse control
signal PB after being subjected to level conversion per-
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formed by the level conversion circuit 8, respectively.
[0045] Fig. 7 is a timing diagram of red pulse control
signal, green pulse control signal and blue pulse control
signal in the embodiment of the present invention, as
shown in Fig. 7, in the present embodiment, itis assumed
that duty ratio of the red pulse control signal PR is 65%,
duty ratio of the green pulse control signal PG is 50%,
and duty ratio of the blue pulse control signal PB is 80%,
and periods of the three pulse control signals are all T.
When the second switching tube T2 is a N-type transistor
(corresponding to the case as shown in Fig. 7), the time
when the red pulse control signal PR is at high level in
one periodis 0.65T, the time when the green pulse control
signal PG is at high level in one period is 0.50T, and the
time when the blue pulse control signal PB is at high level
in one period is 0.80T. Preferably, phase differences be-
tween a rising edge of any one of the red pulse control
signal PR, the green pulse control signal PG and the blue
pulse control signal PB and rising edges of the other two
pulse control signals are both 120 degrees (one third of
one pulse period, i.e., T/3). For example, as shown in
Fig. 7, the rising edge of the green pulse control signal
PG lags behind that of the red pulse control signal PR
by 120 degrees, and the rising edge of the blue pulse
control signal PB lags behind that of the green pulse con-
trol signal PG by 120 degrees (i.e., 120 degrees ahead
of the rising edge of the red pulse control signal PR). It
should be noted that, the case shown in Fig. 7 is just
exemplary, instead of limiting the technical solutions of
the presentapplication. By configuring phase differences
between the rising edge of any one of the red pulse con-
trol signal PR, the green pulse control signal PG and the
blue pulse control signal PB and the rising edges of the
other two pulse control signals to be 120 degrees, work
efficiency of the whole power supply system can be ef-
fectively promoted.

[0046] Accordingly, when the second switching tube
T2 is a P-type transistor, the time when the red pulse
control signal PR is at low level in one period is 0.65T,
the time when the green pulse control signal PG is at low
level in one period is 0.50T, and the time when the blue
pulse control signal PB is at low level in one period is
0.80T, phase differences between a falling edge of any
one of the red pulse control signal PR, the green pulse
control signal PG and the blue pulse control signal PB
and falling edges of the other two pulse control signals
are both 120 degrees (one third of one pulse period, i.e.,
T/3), and schematic drawings corresponding to this case
are not given.

[0047] It should be noted that, structure of the pulse
control module 5in the present embodiment is not limited
to that shown in Fig. 6.

[0048] Fig. 8 is a schematic diagram of structure, as
another optional implementation, of the pulse control
module 5, and as shown in Fig. 5, the pulse control mod-
ule 5 includes: a pulse-adjusting control sub-module 9,
a pulse generator 6, a pulse width modulation circuit 7
and a level conversion circuit 8. The pulse-adjusting con-
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trol sub-module 9 includes: a read-only memory 13, in
which data information of the driving voltages VDDR, VD-
DG and VDDB respectively corresponding to the red pixel
units, green pixel units and blue pixel units and data in-
formation of the reference voltage VDD1 are pre-stored;
and a decoding circuit 10, which can directly obtain cor-
responding data information and perform decoding proc-
ess to generate corresponding pulse-adjusting control
signals. The pulse width modulation circuit 7 generates
red initial pulse control signal DR, green initial pulse con-
trol signal DG or blue initial pulse control signal DB based
on the respective pulse-adjusting control signals.
[0049] Fig. 9 is a schematic diagram of structure, as
another optional implementation, of the pulse control
module 5, and as shown in Fig. 9, the pulse control mod-
ule 5 includes: a pulse-adjusting control sub-module 9,
a pulse generator 6, a pulse width modulation circuit 7
and a level conversion circuit 8. The pulse-adjusting con-
trol sub-module 9 includes: a first level signal input ter-
minal 14 and groups of divider resistors, and the number
of the groups is the same as that of the driving voltage
output terminals. Each group of divider resistors includes
one third resistor R3, R3’ or R3" and one fourth resistor
R4, R4’ or R4" connected in series, the first level signal
input terminal 14 is connected to first terminals of the
third resistors R3, R3’ and R3", second terminals of the
fourth resistors R4, R4’ and R4" are grounded, and sec-
ond terminals of the third resistors R3, R3’ and R3" and
first terminals of the fourth resistors R4, R4’ and R4" are
connected to the pulse width modulation circuit 7; the
first level signal input terminal 14 is used for generating
afirstinitial level signal and outputting the first initial level
signal to the groups of divider resistors at the same time,
the groups of divider resistors each are used for perform-
ing voltage dividing process on the first initial level signal
to generate a plurality of pulse-adjusting control signals.
Ratios between resistance values of the third resistors
and resistance values of the fourth resistors in different
groups of divider resistors are different, and in this way,
the generated pulse-adjusting control signals have dif-
ferent voltage values.

[0050] Corresponding to the pixel units of three differ-
ent colors, the number of groups of divider resistors in
Fig. 9 is three. Ratios between resistance values of the
third resistors and resistance values of the fourth resis-
tors in the respective groups of divider resistors are dif-
ferent from each other, that is, the ratio between R3 and
R4, the ratio between R3’ and R4’, and the ratio between
R3" and R4" are different from each other. Therefore, the
three groups of divider resistors can output three pulse-
adjusting control signals with different voltage values to
the pulse width modulation circuit 7 in total, and based
on the received pulse-adjusting control signals with dif-
ferent voltage values, the pulse width modulation circuit
7 can output three initial pulse control signals with differ-
ent duty ratios in total, i.e., red initial pulse control signal
DR, green initial pulse control signal DG and blue initial
pulse control signal DB.
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[0051] Fig. 10 is a schematic diagram of structure, as
still another optional implementation, of the pulse control
module 5, and as shown in Fig. 10, the pulse control
module 5 includes a pulse-adjusting control sub-module
9, a pulse generator 6, a pulse width modulation circuit
7 and a level conversion circuit 8. The pulse-adjusting
control sub-module 9 includes: a second level signal in-
put terminal 16 and fifth resistors R5, R5’ and R5" whose
number is the same as that of the driving voltage output
terminals. The second level signal input terminal 16 is
connected to first terminals of the fifth resistors R5, R5’
and R5", and second terminals of the fifth resistors R5,
R5’and R5" are connected to the pulse width modulation
circuit 7. The second level signal input terminal 16 is used
for generating a second initial level signal and outputting
the second initial level signal to the fifth resistors R5, R5’
and R5" at the same time, and the fifth resistors R5, R5’
and R5" each are used for performing voltage reduction
on the second initial level signal to generate a plurality
of pulse-adjusting control signals. Here, resistance val-
ues of the fifth resistors R5, R5’ and R5" are different
from each other, and thus voltage values of the generated
pulse-adjusting control signals are different.

[0052] Corresponding to the pixel units of three differ-
ent colors, the number of the fifth resistors in Fig. 10 is
three. Resistance values of the respective fifth resistors
are different, that is, values of R5, R5’ and R5" are dif-
ferent from each other, and therefore, the second termi-
nals of the three fifth resistors can output three pulse-
adjusting control signals with different voltage values to
the pulse width modulation circuit 7 in total. Based on the
received pulse-adjusting control signals with different
voltage values, the pulse width modulation circuit 7 can
outputthree initial pulse control signals with different duty
ratiosintotal, i.e., redinitial pulse control signal DR, green
initial pulse control signal DG and blue initial pulse control
signal DB.

[0053] In addition, the pulse control module 5 in the
present embodiment may further be a single chip micro-
computer, through which pulse control signals with dif-
ferent duty ratios can be outputted to the second switch-
ing tubes. This process is the prior art in the field, and is
not described in detail herein.

[0054] Embodiment2 of the presentinvention provides
adriving power source, which can provide corresponding
driving voltage according to colors of the pixel units to be
driven, and further reduce the voltage across the driving
transistor in the driving circuit of the pixel unit as com-
pared to the voltage across the driving transistor in the
prior art, thereby reducing power consumption of the driv-
ing transistor and further reducing power consumption
of the display driving circuit as a whole.

Embodiment 3
[0055] Fig. 11is aschematiccircuitdiagram of adriving

power supply provided by Embodiment 3 of the present
invention, as shown in Fig. 11, the driving power supply
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includes: a boost module 3 and a voltage adjusting mod-
ule 4, and connection and functions of the boost module
3 and the voltage adjusting module 4 may refer to the
above-described Embodiment 1. The present embodi-
ment provide another specific structure of the driving
power supply in the above-described Embodiment 1, and
will be described by taking the case that there are three
driving voltage output terminals in the driving power sup-
ply as an example as well. Here, the voltage adjusting
module 4 includes: linear voltage regulators 17, 18 and
19 and third filter capacitors C3, the number of the linear
voltage regulators 17, 18 and 19 and the number of the
third filter capacitors C3 are the same as that of the driving
voltage output terminals,. The linear voltage regulators
17, 18 and 19 are in one-to-one correspondence with the
driving voltage output terminals, the third filter capacitors
C3 are in one-to-one correspondence with the driving
voltage output terminals, input terminals of the linear volt-
age regulators are connected to the boost module 3, out-
put terminals of the linear voltage regulators 17, 18 and
19 are connected to the driving voltage output terminals
and first terminals of the third filter capacitors C3, second
terminals of the third filter capacitors C3 are grounded,
the linear regulators each are used for performing voltage
reduction on the reference voltage VDD1 to generate the
driving voltages VDDR, VDDG and VDDB, and different
linear voltage regulators have different voltage reduction
extents.

[0056] Since the same voltage (the reference voltage
VDD1) is input to the input terminal of each of the linear
voltage regulators 17, 18 and 19, and in the meanwhile,
different linear voltage regulators 17, 18 and 19 have
different voltage reduction extents, the three linear volt-
age regulators 17, 18 and 19 can output three different
driving voltages, which are used for driving the pixel units
of different colors, respectively.

[0057] It should be noted that, structure and working
principle of the linear voltage regulator belong to the prior
art in the field, and are not described in detail herein.
[0058] Embodiment3 ofthe presentinvention provides
adriving power source, which can provide corresponding
driving voltage according to colors of the pixel units to be
driven, and further reduce the voltage across the driving
transistor in the driving circuit of the pixel unit as com-
pared to the voltage across the driving transistor in the
prior art, thereby reducing power consumption of the driv-
ing transistor and further reducing power consumption
of the display driving circuit as a whole.

Embodiment 4

[0059] Embodiment4 ofthe presentinvention provides
a display driving circuit including a driving power supply,
which is the driving power supply described in any one
of the above Embodiments 1 to 3. Specific structure of
the driving power supply may refer to the descriptions in
the above Embodiments 1 to 3.

[0060] Embodiment4 ofthe presentinvention provides



17 EP 3 223 269 A1 18

a display driving circuit including the above-described
driving power supply, which can provide corresponding
driving voltage according to colors of the pixel units to be
driven, and further reduce the voltage across the driving
transistor in the driving circuit of the pixel unit as com-
pared to the voltage across the driving transistor in the
prior art, thereby reducing power consumption of the driv-
ing transistor and further reducing power consumption
of the display driving circuit as a whole.

Embodiment 5

[0061] Embodiment5 of the presentinvention provides
an organic light-emitting diode display including a display
driving circuit, which is the display driving circuit de-
scribed in the above Embodiment 4.

[0062] Fig. 12 is a schematic circuit diagram of the or-
ganic light emitting diode display provided by Embodi-
ment 5 of the present invention, Fig. 13 is a diagram
illustrating the driving principle of the organic light emit-
ting diode display shown in Fig. 12, and as shown in Figs.
12 and 13, the organic light emitting diode display in-
cludes: a display panel 25, a power supply module 20, a
timing controller 22, a display driving circuit, a scanning
circuit 23 and a data driving circuit 24. The display panel
25 includes a plurality of pixel units, and the display driv-
ing circuit at least includes: a driving power supply 21
and a plurality of pixel unit driving circuits driven by the
driving power supply 21. Each pixel unit driving circuit
includes: a switching transistor M1, a driving transistor
M2, a storage capacitor and light emitting devices
OLEDR, OLEDG and OLEDB. The switching transistor
M1, the driving transistor M2, the storage capacitor and
the light emitting devices are all formed above the sub-
strate in the display panel 25, which is not shown in Fig.
12. The power supply module 20 is connected to all of
the timing controller 22, the data driving circuit 24 and
the driving power supply 21, the timing controller 22 is
connected to all of the driving power supply 21, the scan-
ning circuit 23 and the data driving circuit 24, the scanning
circuit 23 is connected to the gate of the switching tran-
sistor M1, and the data driving circuit 24 is connected to
the source of the switching transistor M1. The driving
power supply 21 can output different driving voltages to
the pixel units of different colors (or, a plurality of pixel
unit driving circuits) in the display panel 25. Here, the
pixel units of the same color correspond to driving volt-
ages of the same magnitude, and the pixel units of dif-
ferent colors correspond to driving voltages of different
magnitudes.

[0063] It is assumed that the pixel units in the present
embodiment include: red pixel units (each including red
organic electroluminescent device OLEDR), green pixel
units (each including green organic electroluminescent
device OLEDG) and blue pixel units (each including blue
organic electroluminescent device OLEDB). Corre-
sponding to the pixel units of three different colors, the
driving power supply 21 can provide three different driv-
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ing voltages, which are respectively: red driving voltage
VDDR, green driving voltage VDDG and blue driving volt-
age VDDB, and magnitudes of VDDR, VDDG and VDDB
satisfy relationship of VDDG<VDDR<VDDB. The red
driving voltage VDDR is used for driving the red pixel
units, the green driving voltage VDDG is used for driving
the green pixel units, and the blue driving voltage VDDB
is used for driving the blue pixel units. In this way, the
heating phenomenon of the driving transistors in a part
of pixel units when the pixel units of different colors are
driven by the driving voltage of the same magnitude in
the prior art can be avoided.

[0064] Inthe presentembodiment, optionally, the pow-
er supply module 20 may be integrated with the driving
power supply 21 in the same module, and the power sup-
ply module 20 is used for providing an initial voltage VCC
to the driving power supply 21.

[0065] In the present embodiment, structures and
working principles of the timing controller 22, the power
supply module 20, the scanning circuit 23 and the data
driving circuit 24 are the same as those in the prior art,
and are not described repeatedly herein.

[0066] Embodiment5 ofthe presentinvention provides
an organic light emitting diode display including the
above-described display driving circuit, which can effec-
tively reduce gate-source voltage of the driving transistor
in the pixel unit when it is operating, thereby avoiding
heating in the driving transistor, reducing power con-
sumption of the driving transistor at the same time, and
further lowering power consumption of the organic light
emitting diode display as a whole.

[0067] It should be noted that, the pixel units in the
above embodiments include: red pixel units, green pixel
units and blue pixel units, and the technical solution, in
which the number of the driving voltage output terminals
of the driving power supply is three, is merely exemplary,
and is not meant to limit the technical solutions of the
present application.

[0068] It can be understood that, the above implemen-
tations are merely exemplary implementations used for
explaining the principle of the present invention, but the
present invention is not limited thereto. For those skilled
in the art, various modifications and improvements may
be made without departing from the spirit and essence
of the present invention, and these modifications and im-
provements are also deemed as falling within the protec-
tion scope of the present invention.

Claims

1. A driving power supply, comprising a boost module
and a voltage adjusting module connected to the
boost module,
wherein, the boost module is used for boosting an
initial voltage input from an initial voltage input ter-
minal of the driving power supply to generate a ref-
erence voltage and for outputting the reference volt-
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age to the voltage adjusting module; and

the voltage adjusting module is used for adjusting
magnitude of the reference voltage according to
colors of pixel units to be driven to generate a plurality
of driving voltages, respectively, wherein, the driving
voltages corresponding to pixel units of different
colors are different.

The driving power supply according to claim 1, fur-
ther comprising a plurality of driving voltage output
terminals for outputting the plurality of driving volt-
ages, wherein the driving voltage output terminals
are connected to the voltage adjusting module, each
driving voltage output terminal is used for driving the
pixel units of one color, and different driving voltage
output terminals output different driving voltages.

The driving power supply according to claim 2,
wherein, the voltage adjusting module comprises: a
pulse control module, second switching tubes and
second filter capacitors, the number of the second
switching tubes and the number of the second filter
capacitors are equal to that of the driving voltage
output terminals, the second switching tubes are in
one-to-one correspondence with the driving voltage
output terminals, and the second filter capacitors are
in one-to-one correspondence with the driving volt-
age output terminals;

gates of the second switching tubes are connected
to the pulse control module, first electrodes of the
second switching tubes are connected to the boost
module, second electrodes of the second switching
tubes are connected to the corresponding driving
voltage output terminals and first terminals of the
second filter capacitors;

second terminals of the second filter capacitors are
grounded; and

the pulse control module is used for generating pulse
control signals and sending the pulse control signals
to the second switching tubes, respectively, and duty
ratio of each pulse control signal equals to a ratio
between the driving voltage output from the driving
voltage output terminal connected to the second
switching tube which receives said pulse control sig-
nal and the reference voltage.

The driving power supply according to claim 3,
wherein, the pulse control module comprises: a
pulse-adjusting control sub-module, a pulse gener-
ator, a pulse width modulation circuit and a level con-
version circuit, and the pulse width modulation circuit
is connected to all of the pulse-adjusting control sub-
module, the pulse generator and the level conversion
circuit;

the pulse-adjusting control sub-module is used for
generating a plurality of pulse-adjusting control sig-
nals according to the reference voltage and the driv-
ing voltages to be generated by the voltage adjusting
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module;

the pulse generator is used for generating an initial
pulse signal with a preset frequency;

the pulse width modulation circuit is used for per-
forming pulse width modulation on the initial pulse
signal according to the respective pulse-adjusting
control signals, so as to generate a plurality of initial
pulse control signals; and

the level conversion circuit is used for performing
level conversion on the initial pulse control signals
so as to generate a plurality of pulse control signals,
which are used for controlling on/off states of the
second switching tubes, respectively.

The driving power supply according to claim 4,
wherein, the pulse-adjusting control sub-module
comprises: a storage device and a decoding circuit
connected to both the storage device and the pulse
width modulation circuit;

the storage device stores data information of the ref-
erence voltage and data information of the driving
voltages to be generated by the voltage adjusting
module; and

the decoding circuit is used for performing a decod-
ing process on the data information of the reference
voltage and the data information of the driving volt-
ages to be generated by the voltage adjusting mod-
ule, so as to obtain voltage values of the reference
voltage and the driving voltages to be generated by
the voltage adjusting module, and the decoding cir-
cuit is further used for generating pulse-adjusting
control signals according to ratios between the volt-
age values of the driving voltages to be generated
by the voltage adjusting module and the voltage val-
ue of the reference voltage.

The driving power supply according to claim 5,
wherein, the storage device is a read-only memory,
which pre-stores data information of the driving volt-
ages corresponding to the pixel units of different
colors and the data information of the reference volt-
age.

The driving power supply according to claim 5,
wherein, the storage device is a register, and the
pulse-adjusting control sub-module further compris-
es: a signal receiver, which is connected to the de-
coding circuit;

the signal receiver is used for receiving a timing con-
trol signal sent by a timing controller outside the driv-
ing power supply, and the timing control signal in-
cludes the data information of the reference voltage
and the data information of the driving voltages to
be generated by the voltage adjusting module; and
the decoding circuit is further used for decoding the
timing control signal to obtain the data information
of the reference voltage and the data information of
the driving voltages to be generated by the voltage
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adjusting module therein, and storing the decoded
data information of the reference voltage and the de-
coded data information of the driving voltages to be
generated by the voltage adjusting module into the
register.

The driving power supply according to claim 4,
wherein, the pulse-adjusting control sub-module
comprises: a first level signal input terminal and
groups of divider resistors whose number is the
same as that of the driving voltage output terminals,
and each group of divider resistors comprises: a third
resistor and a fourth resistor connected in series;
the first level signal input terminal is connected to
first terminals of the third resistors, second terminals
of the fourth resistors are grounded, second termi-
nals of the third resistors and first terminals of the
fourth resistors are connected to the pulse width
modulation circuit;

the first level signal input terminal is used for gener-
ating a first initial level signal and outputting the first
initial level signal to the groups of divider resistors;
the groups of divider resistors each are used for per-
forming voltage dividing process on the first initial
level signal to generate the pulse-adjusting control
signals; and

ratios between resistance values of the third resis-
tors and resistance values of the fourth resistors in
different groups of divider resistors are different.

The driving power supply according to claim 4,
wherein, the pulse-adjusting control sub-module
comprises: a second level signal input terminal and
fifth resistors whose number is the same as that of
the driving voltage output terminals, the second level
signal input terminal is connected to first terminals
of the fifth resistors, and second terminals of the fifth
resistors are connected to the pulse width modula-
tion circuit;

the second level signal input terminal is used for gen-
erating a second initial level signal and outputting
the second initial level signal to the fifth resistors;
the fifth resistors each are used for performing volt-
age reduction on the second initial level signal to
generate the pulse-adjusting control signals; and
resistance values of the fifth resistors are different
from each other.

The driving power supply according to claim 3,
wherein, the pixel units include: red pixel units, green
pixel units and blue pixel units, and the number of
the driving voltage output terminals is three.

The driving power supply according to claim 10,
wherein, the pulse control signals include: red pulse
control signal, green pulse control signal and blue
pulse control signal;

phase differences between a rising edge of any one
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13.

14.

15.
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ofthered pulse control signal, the green pulse control
signal and the blue pulse control signal and rising
edges of the other two pulse control signals are both
120 degrees; or,

phase differences between a falling edge of any one
ofthered pulse control signal, the green pulse control
signal and the blue pulse control signal and falling
edges of the other two pulse control signals are both
120 degrees.

The driving power supply according to claim 3,
wherein, the pulse control module is a single chip
microcomputer.

The driving power supply according to claim 2,
wherein, the voltage adjusting module comprises:
linear voltage regulators and third filter capacitors,
the number of the linear voltage regulators and the
number of the third filter capacitors are the same as
that of the driving voltage output terminals, the linear
voltage regulators are in one-to-one correspond-
ence with the driving voltage output terminals, and
the third filter capacitors are in one-to-one corre-
spondence with the driving voltage output terminals;
input terminals of the linear voltage regulators are
connected to the boost module, and output terminals
of the linear voltage regulators are connected to the
driving voltage output terminals and first terminals
of the third filter capacitors;

second terminals of the third filter capacitors are
grounded;

the linear regulators each are used for performing
voltage reduction on the reference voltage to gener-
ate the driving voltages; and

different linear voltage regulators have different volt-
age reduction extents.

A display driving circuit, comprising: the driving pow-
er supply according to any one of claims 1 to 13.

An organic light emitting diode display, comprising:
the display driving circuit according to claim 14.
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